
EXHIBIT 5.4 

Variable 
Log Real Price 

Log Real Income 

Log of Real Price of Cellular Services 

Log of Employment 

Nationwide Calling Plan Variable 

Constant 

February 

March 

April 

May 

June 

July 

August 

September 

Coefficient T-Statistic 
-0.1314 -1.81 

0.3997 1.24 

0.7264 4.27 

4.0038 7.60 

-0.0170 -1.27 

-29.1350 -4.66 

-0.0165 -1.60 

-0.0329 -3.22 

-0.0147 - 1.43 

-0.0400 -3.89 

-0.0401 -3.89 

-0.0276 -2.82 

-0.0004 -0.04 

-0.0079 -0.75 

October 

November 

December 

2. Access Minute Growth Ratios 

-0.0261 -2.47 

-0.0338 -3.32 

-0.0387 -3.76 

An access minute growth ratio was used to project demand to the test period. Because 

average schedule sample study area demand data were collected for the base period (July 
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2001 through June 2002), an access minute growth ratio was developed to project access 

minutes data from the average month of the base period to the average month of the test 

period. The calculation of the access minutes growth ratio is described below. 

The econometric model was used to estimate total population access minutes values for each 

month of the base period and each month of the test period. NECA calculated the model 

annual total access minutes for the base period and the model total for the test period. 

The Access Minute Growth Ratio was calculated by dividing the test period value by the base 

period value, as follows: 

Access Minute Growth Ratio = Annual Modeled Access Minutes 7/03 - 6/04 
Annual Modeled Access Minutes 7/01 - 6/02 

= 4,755,144,942 
4,873,869,779 

= 0.9756 

NECA used the Access Minute Growth Ratio to project access minutes data of sample 

companies. Using settlement data for each sample study area, NECA calculated the monthly 

average access minutes for the base period." The base period monthly average access 

minutes value of each study area was multiplied by the Access Minute Growth Ratio to 

determine its test period monthly average access minutes. NECA used test period access 

minutes of each average schedule sample study area to evaluate allocation models, as 

described in Section VI, and to derive several Traffic Sensitive settlement formulas as 

These data are displayed in Appendix D1 10 
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described in Section VI1 

D. Stratified Access Line Forecasting 

NECA forecasted access lines of sample study areas using Stratified Access Line Growth Ratios, 

which measure the relative growth of access lines from the average month of the base period to the 

average month of the test period within each stratum of average schedule companies. The use of a 

stratified approach was introduced in the 2000 Study in order to improve the accuracy of access line 

forecasts, after differences with respect to access line growth were observed among large and small 

study areas." 

In the 2000 Study, NECA tested several stratification models containing various breakpoints and 

found that the most statistically significant differences in access line growth rates occurred when 

1,000 and 7,500 access lines were used to group sample study areas. These tests were repeated 

during this study. Because these tests did not reveal any improvements to the accuracy of the growth 

ratio estimates, NECA continues to use these two breakpoints in this study. 

Stratified growth models were developed by fitting a regression model to historical monthly access 

line values of the average schedule study areas in each stratum. The three year historical time period 

from July 1999 through June 2002, including all adjustments made through June 2002, was selected 

because NECA found that access line growth prior to July 1999 was not representative of growth 

during the remainder of the trend. NECA also found that the rate of growth in access lines reported 

for settlements each month by large companies (average schedule companies with more than 7,500 

access lines) decreased significantly starting in January 2001. Medium and small average schedule 

See National Exchange Canier Association, Inc., 2001 Modification of Average Schedules, 
December 28,2000, Sec. V.D at p 18. 

I I  
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companies started reporting significant decreases in June 2001. As a result, NECA added trend 

change indicators to the access line model stmctures to capture the impact of the reported decreases 

on the overall strata growth ratios. Then NECA derived the following models and access line growth 

rates, using the regression data displayed in Exhibit 5SA, to estimate base period to test period 

growth for the average schedule population: 

IfAccess Lines are less than or equal to 1,000 

Monthly Access Lines = 85,754 + (186.36 *Month Sequence) 
-t (-260.73 * Trend Change Indicator) 

Where Trend Change Indicator = 0, from July I999 to May 2001 
Trend Change Indicator = I for June 2001; 2 for July 2001, etc 

R2 = 0.9577 t-statistic forlntercept = 760.64 F-statistic = 373.68 
t-statistic for Slope = 24.85 
t-statistic for Indicator = -13.54 

IfAccess Lines are between 1.000 and 7.500 

Monthly Access Lines = 792,173 + (2,216.41 *Month Sequence) 
-t (-2,287.34 * Trend Change Indicator) 

Where Trend Change Indicator = 0, from July 1999 to May 2001 
Trend Change Indicator = I for June 2001; 2 for July 2001, etc. 

I? = 0.9835 t-statisticfor Intercept = 862.93 F-statistic = 984.70 
t-statistic for Slope = 36.30 
t-statistic for Indicator = -14.59 

IfAccess Lines are preater than 7,500 

Monthly Access Lines = 1,489,501 + (6,784.10 *Month Sequence) 
+ (-5,072.87 * Trend Change Indicator) 

Where Trend Change Indicator = 0, from July 1999 to December 2001 
Trend Change Indicator = I for January 2002; 2 for February 2002; etc. 

R2 = 0.9961 t-statistic forlntercept = 1,100.39 F-siatistic = 4,260.58 
t-statistic for Slope = 62.56 
t-statistic for Indicator = -27.03 
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EXHIBIT S.SA 

DEMAND DATA USED IN TIME SERIES MODES -COMMON LINE 

Common Line Access Lines By Line Size Group 
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EXHIBIT 5.5B 

DEMAND DATA USED IN TIME SERIES MODELS -TRAFFIC SENSITIVE 
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Using these access line regression models, the Stratified Access Line Growth Ratios were computed 

as follows: 

Average of Month Sequence Numbers in Test Period (July 2003 to June 2004) = 54.5 

Average of Month Sequence Numbers in Base Period (July 2001 to June 2002) = 30.5 

2 Year Access Line Growth Ratio For Study Areas With Less Then 1,000 Access Lines 

= Access Line Modeled Ava. Month of 7/03 - 6/04 
Access Line Modeled Avg. Month of 7/01 - 6/02 

= 90.376.90Access Lines 
92.221.78 Access Lines 

= 0.9800 

2 Year Access Line Growth Ratio For Studv Areas With 1.000 to 7,500 Access Lines 

= Access Line Modeled Ava. Month of 7/03 - 6/04 
Access Line Modeled Avg. Month of 7/01 - 6/02 

=. 838.628.80 Access Lines 
840,331.12 Access Lines 

= 0.9980 

2 Year Access Line Growth Ratio For Companies With More Then 7.500 Access Lines 

= Access Line Modeled Ava. Month of 7/03 - 6/04 
Access Line Modeled Avg. Month of 7/01 - 6/02 

= 1.731.077.27Access Lines 
1,688,806.75 Access Lines 

= 1.0250 
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Next, base period average access lines were computed for each sample study area, using the August 

2002 view of data reported to the NECA pool from July 2001 through June 2002.” The average 

number of monthly access lines over the base period was calculated for each sample study area. 

Each sample company was then assigned to a stratum, based on its access line size. Forecasted test 

period average access lines for each sample study area was computed by multiplying base period 

average access lines by the appropriate Stratified Access Line Growth Ratio. 

E. Circuit Mile Forecasting 

In the 2000 Study, NECA initiated a method of forecasting normal route and long route circuit miles 

separately, based on analysis which indicated that they have different growth trends. In this Study, 

NECA continues analyzing normal route and long route circuit mile growth independently. NECA 

uses a threshold of 100 average circuit miles per circuit to distinguish low cost routes &om normal 

cost routes. NECA‘s analysis of networks of companies with normal and low cost routes showed 

that a threshold of 100 circuit miles per circuit correctly classified only companies with low cost in 

the long route group, while at lower threshold levels, some companies with normal costs are 

incorrectly classified as low cost companies. Therefore, NECA continues to use 100 as the long 

route threshold. The total number of monthly circuit miles reported for settlements were split into 

normal route and long route circuit miles as follows: 

If Circuit Miles are less than or equal to (1 00 x Interstate Circuits), 

Then Normal Route Circuit Miles = Circuit Miles 

And Long Route Circuit Miles = 0 

These data are displayed in Appendix D1 12 
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If Circuit Miles are more than ( I  00 x Interstate Circuits), 

Then Normal Route Circuit Miles = IO0 x Interstate Circuits 

And Long Route Circuit Miles = Total Circuit Miles - Normal Route Circuit Miles 

. 1. Normal Route Circuit Mile Forecasting 

The following variables were used in normal route circuit mile regression modeling: 

b Normal Route Circuit Mile counts - Monthly amounts were calculated from the 

settlement data submitted by average schedule companies from July 1999 through 

June 2002, including all adjustments through June 2002 (See Exhibit 5.5B). 

b Month Sequence number - A sequentially assigned number, measuring a time trend. 

Month Sequence 1 corresponds to July 1999 and Month Sequence 36 corresponds to 

June 2002. 

b Trend Change Indicator - NECA found that the rate of growth in normal route circuit 

miles reported for settlements each month changed significantly starting in July 2000. 

As a result, NECA added a trend change indicator to the model structure to capture 

the impact of the reported changes on the overall growth ratio. 
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The regression model for normal route circuit miles is as follows: 

Normal Route Circuit Miles = 3,076,614 t (36,655 x Month Sequence) 
t (-14,465 * Trend Change Indicator) 

Where Trend Change Indicator = 0, from July I999 to July 2000 
Trend Change Indicator = I for August 2000; 2 for September 2000, etc. 

RZ = 0.9567 t-statistic for Intercept = 91.14 F-statistic = 364.17 
t-statistic for Slope = 9.88 
t-statistic for Indicator = -3.07 

Month Sequence I =July I999 

The Normal Route Circuit Mile Growth Ratio was computed as follows: 

Average of Month Sequence Numbers from July 2003 to June 2004 Test Period = 54.5 

Average of Month Sequence Numbers from July 2001 to June 2002 Base Period = 30.5 

Normal Route Circuit Mile Growth Ratio 

- - Normal Route Circuit Miles Modeled Avp. Month of 7/03 - 6/04 
Normal Route Circuit Miles Modeled Avg. Month of 7/01 - 6/02 

4,458,382.85 Normal Route Circuit Miles 
3,941.454.01 Normal Route Circuit Miles 

1.1312 

- - 

- - 

2. Long Route Circuit Mile Forecasting 

The growth in long route circuit miles was calculated based on historical trend data from July 

1999 to June 2002. Analysis of the data from this period revealed that the growth in long 

route circuit miles changed significantly after March 2000. To account for this change, 
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NECA added a dummy variable to the long route circuit mile regression model to ensure that 

the magnitude change did not unduly influence test period growth estimates. The following 

variables were used in long route circuit mile regression modeling: 

Long Route Circuit Mile Counts - Monthly long route circuit miles were calculated 

from settlement data submitted by average schedule companies fiom July 1999 

through June 2002, including all adjustments through June 2002. (See Exhibit 5.5B) 

0 Month Sequence number - A sequentially assigned number, measuring a time trend. 

Month Sequence 1 corresponds to July 1999 and Month Sequence 36 corresponds to 

June 2002. 

Trend Change Indicator - NECA found that the rate of growth in long route circuit 

miles reported for settlements each month changed significantly starting in March 

2000. As a result, NECA added a trend change indicator to the model structure to 

capture the impact of the reported changes on the overall growth ratio. 

The regression model for long route circuit miles is as follows: 

Long Route Circuit Miles = 427,940 -f (14,609 x Month Sequence) 
- (6 ,951 .86~  Trend Change Indicator) 

where Trend Change Indicator = 0, from July 1999 to March 2000 
Trend Change Indicator = 1 for  April 2000; 2 for  May 2000, etc. 

F-statistic = 162.31 R2 = .9077 t-statistic for Intercept = 21.55 
t-statistic for Month Sequence = 5.31 
t-statistic for Trend Change Indicator = -2.21 

Month Sequence 1 =July 1999 
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The Long Route Circuit Mile Growth Ratio was computed as follows: 

Average of Month Sequence Numbers from July 2003 to June 2004 Test Period = 54.5 

Average of Month Sequence Numbers from July 2001 to June 2002 Base Period = 30.5 

Long Route Circuit Mile Growth Ratio 

= Lonp Route Circuit Miles Modeled Ave. Month of 7/03 - 6/04 
Long Route Circuit Miles Modeled Avg. Month of 7/01 - 6/02 

= 907.820.87 Lonp Route Circuit Miles 
732,882.54 Long Route Circuit Miles 

= 1.2387 

Next, base period average normal and long route circuit miles were computed for each sample study 

area, using the August 2002 view of data reported to the NECA pool from July 2001 through June 

2002.’3 The average number of monthly normal and long route circuit miles over the base period 

was calculated for each sample study area. Forecasted test period average normal and long route 

circuit miles for each sample study area was computed by multiplying base period average number of 

normal and long route circuit miles by the appropriate Circuit Mile Growth Ratio. 

F. Circuit Termination Model 

NECA forecasted circuit terminations of sample average schedule study areas using a Circuit 

Termination Growth Ratio. The ratio was developed by fitting a regression model to historical 

l 3  These data are displayed in Appendix D1 
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monthly circuit termination values of the average schedule population. 

The following variables were used in circuit termination demand regression modeling. 

. Circuit Termination counts - Monthly amounts reported for settlements by average schedule 

companies from July 1999 through June 2002, including all adjustments through August 

2002. Exhibit 5.5B displays the circuit termination data. 

. Month Sequence number - A sequentially assigned measure of a time trend. Month Sequence 

1 corresponds to July 1999 and Month Sequence 36 corresponds to June 2002. 

. Trend Change Indicator - Analysis of the data from this period revealed that the growth in 

circuit terminations changed significantly after July 2000. To account for this change, NECA 

added a dummy variable to the regression model to ensure that the trend change did not 

unduly influence test period growth estimates. 

The regression model descrihing the historical growth trend of circuit terminations data of the 

average schedule population is as follows. 

Circuit Terminations = 106,893 f (842.61 x Month Sequence) 
- (712.70 x Trend Change Indicator) 

where Trend Change Indicator = 0, from July 1999 to July 2000 
Trend Change Indicator = I for August 2000; 2 for September 2000, etc. 

t-statistic for Intercept = 140.33 
t-statistic for Month Sequence = 10.73 
t-statistic for Trend Change Indicator = -6.84 

R2 = .8870 F-statistic = 129.46 

Month Sequence I =July 1999 
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A Circuit Termination Growth Ratio was computed as follows: 

Average of Month Sequence Numbers from July 2003 to June 2004 Test Period = 54.5 

Average of Month Sequence Numbers from July 2001 to June 2002 Base Period = 30.5 

Circuit Termination Growth Ratio 

Circuit Terminations Modeled Ava. Month of 7/03 - 6/04 
Circuit Terminations Modeled Avg. Month of 7/01 - 6/02 

123.218.20 Circuit Terminations 
120,120.36 Circuit Terminations 

1.0258 

- - 

- - 

- - 

Next, NECA calculated a monthly average base period circuit termination value for each sample 

average schedule study area, using data reported to the NECA pool for the period from July 2001 

through June 2002, including all adjustments through August 2002. NECA forecasted circuit 

terminations to the test period by multiplying each sample study area’s base period value by the 

Circuit Termination Growth Ratio. 

G. Intertoll Dial Circuit Forecasting 

NECA forecasted Intertoll dial circuits of sample average schedule study areas using an Intertoll Dial 

Circuit Growth Ratio. The ratio was developed by fitting a regression model to historical monthly 

Intertoll dial circuit values of the average schedule population. 

The following variables were used in Intertoll dial circuit demand regression modeling. 
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. Intertoll Dial Circuit counts - Monthly amounts reported for settlements by average schedule 

companies from July 1999 through June 2002, including all adjustments through August 

2002. Exhibit 5.5B displays the Intertoll dial circuit data. 

. Month Sequence number - A sequentially assigned measure of a time trend. Month Sequence 

1 corresponds to July 1999 and Month Sequence 36 corresponds to June 2002. 

The regression model describing the historical growth trend of Intertoll dial circuit data of the 

average schedule population is as follows: 

Intertoll Dial Circuits = 17,354 + (36.1 I x Month Sequence) 

R2 = 0.5437 t-statistic forIntercept = 144.17 F-statistic = 40.51 
t-statistic for Month Sequence = 6.36 

Month Sequence I =July 1999 

A Intertoll Dial Circuit Growth Ratio was computed as follows: 

Average ofMonth Sequence Numbers from July 2003 to June 2004 Test Period = 54.5 

Average ofMonth Sequence Numbers from July 2001 to June 2002 Base Period = 30.5 

Intertoll Dial Circuit Growth Ratio 

Intertoll Dial Circuits Modeled Ava. Month of 7/03 - 6/04 
Intertoll Dial Circuits Modeled Avg. Month of 7/01 - 6/02 

19,322.00 Intertoll Dial Circuits 
18,455.36 Intertoll Dial Circuits 

- - 

- - 
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Next, NECA calculated a monthly average base period Intertoll dial circuit value for each sample 

average schedule study area, using data reported to the NECA pool for the period from July 2001 

through June 2002, including all adjustments through August 2002. NECA forecasted Intertoll dial 

circuits to the test period by multiplying each sample study area’s base period value by the Intertoll 

Dial Circuit Growth Ratio. 

H. Special Access Revenue Forecasting 

NECA has data to support projection of average schedule company costs at the total account level, 

but not at the access category level. Total account growth ratios have been historically stable in the 

six percent to ten percent range. In contrast, demand for Special Access services, as measured by the 

revenues reported monthly to NECA for settlements, has grown at rates as high as thirty percent 

annually in recent years. Since the 2000 Study, the use of Special Access revenue data from more 

recent time periods (especially from calendar year 1999 and later) produced forecasts that are 

substantially incompatible with forecasts of cost data, which are based on the historical accounting 

data collected from sample study areas. 

To avoid a misalignment of the cost and demand data, in the 2000 Study NECA started to produce a 

Special Access revenue forecast that was directly compatible with the cost forecast by: (1) using 

base period Special Access revenues from the same months as the accounting data; and (2) 

projecting revenue growth in parallel with cost growth. This method is continued in this Study. 

1.  Special Access Revenue Data 

In this study, NECA used Special Access revenue data reported to settlements from January 
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1999 to December 2000, as described in Section III.E, as the base period data. Average 

schedule study area settlements for special access service provisioning are calculated 

amounts derived from settlement formulas, that assume achievement of the authorized rate of 

return. The revenue levels reported for settlements, however, reflect the pool's achieved rate 

of return. NECA adjusted the revenues reported monthly for settlements to the rate of return 

authorized by the FCC during that time period using the following formula: 

Rate of Return Adjustment Factor = 

Special Access Revenue Requirement At Authorized Rate of Return 
Special Access Revenues At Achieved Rate of Return 

e, 

The Rate of Return Adjustment Factors calculated are shown in Exhibit 5.6. 

2. Forecast of Special Access Revenues 

To ensure consistency between the cost and demand data underlying the development of 

Special Access settlement formulas, NECA projected Special Access revenues to test period 

values using the same method used to project historical revenue requirements. The annual 

revenue requirement growth ratios by stratum (displayed on Exhibit 5.2) were converted into 

Multi-year Growth Ratios by Stratum by multiplying annual growth ratios by either three and 

one-half or four and one-half to capture the elapsed time between the 2000 and 1999 

accounting periods and the test period, as described in Section V.B.8. 
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Special Access Revenues 
Requirement At 

Authorized Revenues At Achieved Rate of Return 
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The forecasted test period average Special Access revenues for each sample study area was 

computed as follows: 

Sample Study Area Test Period Special Access Revenues 

= Sample Study Area Base Period Special Access Revenues 
x 
x 

Rate of Return Adjustment Factor 
Multi-year Stratum Revenue Requirement Growth Ratio 

This method of forecasting Special Access revenues reduces the annual variation in estimated 

demand growth, while improving the accuracy of the Special Access settlement formula by 

assuring alignment of underlying cost and demand data. 
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